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(54) Electrical connector 

(57) A plurality of contact elements 1 4 are arranged 
in a housing 13 such that the contact sections 14A are 
exposed in the front end of the housing. The contact el- 
ement 14 has a flexible section 14C provided in slot 12, 
and a slant section 14D connecting the contact section 



1 4 A to the flexible section 1 4C to make the contact sec- 
tion 14A movable in the first direction. A projection mem- 
ber 21 is provided on the housing to move the contact 
section 14A in the second direction perpendicular to the 
first direction. 
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Description 

[0001] The present invention relates to an electrical 
connector having a contact element that is moved rear- 
wardly by the mating contact element when it is plugged 
into a mating connector. 

[0002] An electrical con nector of th is type is disclosed 
in Japanese patent application Kokai No. 6-20737. A 
pair of connectors each have a housing and a contact 
element with a contact section exposed in the front end 
of the connector. One of the connectors has a flexible 
section so that when it is plugged with the other connec- 
tor, the contact element is brought into contact with and 
moved rearwardly by the mating contact element. Con- 
sequently, the contact sections are electrically connect- 
ed to each other under a contact pressure. 
[0003] It is desired that the contact sections be clean 
and have low contact resistance. The conventional con- 
tact sections abut against each other only in the plug- 
ging direction, failing to provide the so-called "wiping ef- 
fect." The contact elements produce too little amounts 
of sliding contact to provide satisfactory wiping effects. 
[0004] Accordingly, it is an object of the invention to 
provide an electrical connector capable of providing 
large wiping effects upon plugging. 
[0005] The above object is achieved by the invention 
as claimed in claim 1 . 

[0006] The invention will now be described by way of 
example with reference to the accompanying drawings, 
in which: 

Fig. 1 is a sectional view of an electrical connector 
according to an embodiment of the invention prior 
to plugging into a mating connector; 

Fig. 2 is a sectional view of the electrical connector 
plugged into the mating connector; 

Fig. 3 is a sectional view of an electrical connector 
according to another embodiment of the invention; 

Fig. 4 is a sectional view of an electrical connector 
according to still another embodiment of the inven- 
tion; 

Fig. 5 is a sectional view of an electrical connector 
according to yet another embodiment of the inven- 
tion; and 

Fig. 6 is a front view of an electrical connector ac- 
cording to another embodiment of the invention. 

[0007] In Fig. 1 , a pair of connectors 10 and 40 are 
plugged with each other. The connector 40 is mounted 
on the circuit board P of electronic equipment. The con- 
nector 10 is plugged into the connector 40. The width of 
the connectors 1 0 and 40 is made greater than their 
height. The connector 10 comprises a connector body 



1 1 and a cover member 31 . The connector body 1 1 com- 
prises a housing body 13 having a plurality of slots or 
elongated cavities 12, a plurality of contact elements 14 
provided in the elongated cavities 12, and a pair of shield 
s plates 1 5 and 1 6 provided upper and lower faces of the 
housing body 13. 

[0008] The elongated cavities 12 are arranged at in- 
tervals in a direction perpendicular to the sheet and re-- 
ceive the contact elements 1 4; one in each elongated 

10 cavity. The housing body 13 has a reduced plugging 
section 17 for plugging into the mating connector 40 so 
that each elongate cavity 12 has a wider cavity section 
1 2A and a narrower cavity section 1 2B. A tapered edge 
20 and a raised edge 21 are provided at upper and lower 

15 edges between- the wider and narrower cavity sections 
1 2 A and 1 2B. The tapered edge 20 guides the slant sec- 
tion 14D of a contact element 14. The contact section 
14A of a contact element 14 has a U-shaped form, one 
leg of which has a free end 14A1 and the other makes 

20 a straight section 14A2 which communicates with the 
slant section 14D. The raised edge 21 is provided at 
such a position as to lift the straight section 1 4A2 when 
the straight section 1 4A2 is moved rearwardly. A projec- 
tion 1 4A3 provided at an end of the straight section 1 4A2 

25 is pressed against a wall of the narrower cavity section 
12B to determined an initial contact point. 
[0009] A pair of protruded sections 1 8 extend forward- 
ly from opposite sides of the housing body 13 to define 
a recessed space 19. The protruded sections 18 also 

30 serve to guides when the connector is plugged into the 
mating connector 40. The lower shield plate 1 6 is made 
thicker than the upper shield plate 15 to provide more 
strength. 

[001 0] Each contact element 1 4 has a U-shaped con- 

35 tact section 14A, a connection section 14B projecting 
rearwardly from the housing body 13, an S-shaped flex- 
ible section 1 4C, and a slant section 1 4C to connect the 
flexible section 14C and the contact section 14A. The 
front portion of each contact section 14A normally 

40 projects into the recessed space 1 9 but, when the con- 
nector 10 is plugged into the mating connector 40, the 
front end of the contact section 14A is moved backward- 
ly by the contact element of the mating connector to a 
position which is flush with the bottom of the recessed 

45 space 1 9 (Fig. 2). The slant section 14D is moved rear- 
wardly along with the contact section 14A because of 
the flexible section 1 4C. That is, the flexible section 1 4C 
makes the contact and slant sections 1 4A and 1 4C mov- 
able. The contact sections 1 4A of all of the contact ele- 

so ments 14 are arranged within the recessed space 1 9. 
[0011] The connector 40 comprises a housing body 

42, a plurality of contact elements 41 , and a shield plate 

43. The housing body 42 has a pair of recesses (not 
shown) on opposite sides thereof to receive theprotrud- 

55 ed sections 1 8 of the connector 1 0. A raised section 45 
is provided between the recesses to support the contact 
sections 41 A of the contact elements 41. When the 
raised section 45 is put into the recessed space 19, the 
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contact sections 41 A are brought into contact with the 
contact sections 14A of the connector 1 0. 
[0012] The shield plate 43 surrounds the housing 
body 42 to provide outer side walls of the recesses. It 
has a front edge that extends forwardly beyond the front 
face of the raised section 45 and flares to provide a 
guide portion 43 A. A plurality of grooves 42A are pro- 
vided in the front face of the raised section 45 to receive 
the contact sections 41 A of the contact elements 41 . As 
best shown in Fig. 2, the front face of each contact sec- 
tion 41 A is sufficiently high and wide to make contact 
with the contact section 14A of the mating connector. 
The width and depth of each groove 42 A are made such 
that the front face of the connector 1 0 does not make 
any contact with the contact sections 41 A. 
[0013] The rear portion of each contact element 41 
projects rearwardly f rom the housing body 42 to provide 
a connection section 41 B which is soldered to a corre- 
sponding trace of the circuit board P. The shield plate 
43 has a pair of legs 43C, which are put into correspond- 
ing holes of the circuit board P and soldered for connec- 
tion. 

[0014] The use of the connectors will be described be- 
low. 

(1) The connector 40 is attached to the circuit board 
P that is provided within equipment. 

(2) The cables of other equipment are soldered to 
the connection sections of respective contact ele- 
ments 14 for the connector 10. 

(3) As shown in Fig. 2, the plug section 18 of the 
connector 1 0 is plugged into the connector 40 such 
that the protruded sections 18 of the connector 10 
are guided by the guide section 43A of the shield 
plate 43 into the recesses of the connector 40. 

(4) When the plugging is completed, the contact 
sections 1 4 A of the contact elements 1 4 are moved 
rearwardly by the contact sections 41 A, with the 
flexible sections 14C flexed, and brought into con- 
tact with the contact sections 41 A under a predeter- 
mined contact pressure. Since the projections 14A3 
pass the raised edge 21 and the straight sections 
14A2 ride on the raised edge 21 , the contact sec- 
tions 1 4A also are moved upwardly. That is, the con- 
tact sections 14A slide on the contact sections 41 A 
of the mating connector to produce "wiping effects". 
The raised edge 14A3 helps to increase the range 
of sliding movement. 

[0015] in Fig. 3, in this embodiment, the raised edge 
21 is replaced by raised edge 21 1 provided on the upper 
edge between the sloped face 20 and the protruded sec- 
tion 17, and the free ends 14A1 of the contact sections 
14A is provided with a projection 14A3, which rides on 
the raised edge 21' when the contact section 14A is 



moved rearwardly. 

[0016] In Fig. 4, the inside wall of the narrow cavity 
section 1 2B opposed to the straight section 1 4A2 of the 
contact element 1 4 is made flat, and a projection 14E is 

5 provided on the straight section 1 4A2. When the contact 
section 14A of the contact element 14 is moved rear- 
wardly, the projection 1 4E rides on the bottom wall of 
the narrow cavity section 12B to lift the contact section 
14A upwardly. The section of the projection 14E closer 

10 to the narrow cavity section 12B is sloped slowly so as 
to facilitate rearward movement of the contact element 
14. 

[0017] In Fig. 5, a projection 14E' is provided on the 
free end 1 4A1 of the contact section 1 4A to abut against 

is the inside wall of the narrow cavity section 12B when 
the contact section 14A is moved rearwardly. 
[001 8] In the embodiments of Figs. 4 and 5, the inside 
walls of the narrow cavity section 12B are made flat, 
making molding of the housing body easy. ~ 

20 [0019] It is desired that the friction forces of a plurality 
of contact elements be zero. Thus, a half of contact el- 
ements are arranged on the upper row in a direction and 
the other half on the lower row in the opposite direction 
so as to offset the friction forces and provide wiping ef- 

25 fects. As shown in Fig. 6, the contact sections of contact 
elements are arranged alternately in opposite directions 
so that the friction forces are offset evenly across the 
width of the connector. Alternatively, the raised edges 
of the housing may be provided on opposite sides. For 

30 example, the raised edges of Figs. 2 and 3 are formed 
alternately. 

[0020] As has been described, according to the inven- 
tion, raised edges or projections are provided on the 
housing or contact elements to exert forces on the mov- 

35 able sections in a direction perpendicular to the rear- 
ward movement of the movable sections of the contact 
elements so that when the contact sections are brought 
into contact with the mating contact sections, the mov- 
able sections moved by the raised edges or projections 

40 produce large sliding movement at the contact sections, 
increasing the wiping effects. 
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Claims 

1 . An electrical connector comprising: 

a housing having a front opening; 

at least one connector element provided in the 
housing which has a contact section provided 
in said front opening for contact with a mating 
contact element, a flexible section making said 
contact section movable in a first direction, and 
a slant section between said contact and flexi- 
ble sections; and 

projection means for moving said contact sec- 
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tion in a second direction perpendicular to said 
first direction when said contact section is 
moved in said first direction by said mating con- 
tact element. 

5 

2. An electrical connector according to claim 1 , where- 
in said contact element has a bend in a plane in- 
cluding said first and second directions. 

3. An electrical connector according to claim 2, where- 10 
in said slant section engages with said projection 
means when said contact section is moved in said 
first direction. 

4. An electrical connector according to claim 2, where- 15 
in said bends are asymmetrical. 

5. An electrical connector according to claim 4, where- 
in said bends are opposed in said second direction: — 

20 

6. An electrical connector according to claim 5, where- 
in said contact elements are arranged alternately in 
opposite directions. 
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FIG. 6 
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